
other hand, some unnecessary abortions would have
been performed on some of the very ill patients that
were tided over to later successful delivery.

From the foregoing, it will be seen that I cannot
share Hirst's enthusiasm over the corpus luteum treat¬
ment. True, some mild cases were cured, but the
same can be said of any line of treatment. Two of
the severer cases, as noted above, were at first tem¬
porarily improved, but later failed to respond to corpus
luteum. I noticed in one of these cases that the first
twelve ampules (which seemed to benefit the patient)
contained a clear solution, but that in other ampules
purchased subsequently from another pharmacy the
contents were brownish. It seemed that this was not
as efficient as the clear solution, but the manufacturers
assured me that this change did not affect the potency
of the drug. We have also found that ovarian extract,
horse serum, thyroid extract and epinephrin do not
measure up to the expectations aroused by some arti¬
cles in the literature. It is my opinion that the best
results are obtained by the use of sedatives, colonie
irrigations of sodium bicarbonate solution, forced
fluids, glucose, etc., and we have reached the conclusion
that therapeutic abortion should not be too long delayed
in refractory cases. Pinard's dictum that we should
abort when the pulse is persistently above 100, while,
in my opinion, unduly radical, is a good guide, espe¬
cially when considered in connection with the general
condition of the patient and the laboratory studies of
the blood and of the urine.

416 Medical Building.

EMPYEMA OF THE ANTRUM OF HIGH-
MORE SECONDARY TO EXTRAC-

TION OF TEETH
A STUDY OF ONE HUNDRED CASES

HORACE R. LYONS, M.D.
ROCHESTER, MINN.

Cases of infection of the antrum of Highmore sec-

ondary to the extraction of teeth that have penetrated
into the antrum may be divided into three groups:

Group 1. Dental roots lying within the antrum and
which, by their extraction, establish an avenue of
infection from the mouth through the fistula thus
produced. This condition is comparatively rare and,
of course, unavoidable. It is far more rare than one
would judge from reading a series of dental roent-
genograms. The angle at which the rays strike the
teeth and the shadow cast often indicate that a root
is projecting into the antrum, whereas this appearance
is due to the angle at which the picture is taken. The
infrequency with which roots are found projecting
into an antrum, in radical external operations for
chronic empyema, and also in museum specimens, bears
out this fact.

Group 2. The very few cases in which the root
extends to, and not through, the periosteum and mucosa
of the antrum. After the extraction of the root the
soft tissues become infected and suppurate, and a

probe, inserted for diagnostic purposes, accidentally
penetrates into the cavity of the antrum. This again
is a comparatively infrequent accident.

Group 3. Cases in which the wall and lining of the
antrum are penetrated in the extraction of the tooth.
In this group is classified the largest number of

From the Section on Otolaryngology and Rhinology, Mayo Clinic.

patients. The penetration occurs, first, as a result of
the rocking movement of extraction, which tears into
the antrum at the point immediately above and in
contact with the root, and, secondly, failure to extract
all of the root, and in attempting to place forceps
around the remaining fragment pressure is made for
the purpose of pushing aside the soft parts, thus dis¬
locating the root upward and penetrating the antrum.
The condition is also commonly found following the
older method of simple extraction, in contradistinction
to the newer methods in which the soft parts are
incised and the tooth lifted from its socket. As a
matter of record, it was observed that the greater
number of the patients in this group had had simple
extraction of teeth, instead of a modified open opera¬
tion.

FISTULAS

Empyema and fistulas do not result in all cases in
which roots extend into the antrum, for two reasons :
The soft parts fall together in close proximity and heal
by primary union, or the parts may be sutured together.If the passage between the mouth and the antrum
closes unaided, or is closed by suture so that a dead
space does not form in the soft parts, a fistula seldom
occurs. The fact that food is continually forced into
such an opening retards the immediate healing of the
wound, because the particles work in between the line
of union and force the edges apart mechanically.

The tendency of fistulous tracts is to close early ; but,
if they are allowed to remain open, or are kept open
by packing, rubber tubes, and so forth, they become
lined by epithelium, and a permanent fistula, which
cannot be eliminated by simple curettement, is the
result. It is, therefore, an important surgical principle
to use measures early which will aid in closing the tract.

In some cases the fistula may close by primary union,
without aid or by suture, but an empyema of the
antrum develops which pathologically is a small cell
infiltration of the periosteum and mucosa with a serous
discharge. This later becomes purulent, the mucosa
becomes edematous, and the ordinary cycle of an

inflammatory process results. The only difference
(but an important one when treatment is considered)
between an ordinary inflammatory process and an
inflammation of the mucosa of the antrum is the fact
that the epithelium of the latter is ciliated, and the
active motion of these cilia is toward the normal
ostium. Again, an important point is the fact that a
fistula resulting from the extraction of a tooth is
located at the lowest point of the antrum, and is, there¬
fore, the easiest avenue for drainage from the antrum.
This works against early closure of the opening because
the drainage of the antrum is accomplished by gravity
through it.

ANALYSIS OF CASES
The data were obtained from the records of the

Mayo Clinic and from the answers to questionnaires
sent to 100 patients in the summer of 1921.

The average duration of the infections with fistulas
 was 349 days, the shortest was three days, and the
longest ten years, thus showing that for the most part
the cases were relatively long standing and chronic.

The average time of treatment before the patients
came to the clinic, as estimated by them, was 170 days.
This not only indicates that the cases were relatively
long standing, but that the condition was probably
incorrectly treated.

The various forms of previous treatment are inter¬
esting features of the study of these cases, and show a

Downloaded From: http://jama.jamanetwork.com/ by a University of Arizona Health Sciences Library User  on 06/02/2015



lack of understanding with regard to the pathologic
condition and the surgical principles involved in cure.

Sixteen per cent, of the patients were treated entirely
by the dentist. This percentage is undoubtedly low
because, in many of the cases, no mention was made
of a physician in charge. The methods of previous
treatment are, briefly : ( 1 ) rubber tube through fistula
with alveolar irrigation of antrum; (2) curettement of
fistula with alveolar irrigation of antrum; (3) alveolar
irrigation of antrum ; (4) alveolar irrigation of antrum

.with alveolar packing with gauze; (5) intranasal
Krause window resection, alveolar operation, and alve¬
olar gauze packing; (6) alveolar operation and alveolar
gauze packing, and (7) alveolar gauze packing.

In most cases, 18 per cent., the treatment consisted
of irrigation of the antrum through the fistula.
Curettement of the fistula and alveolar irrigation, and
alveolar irrigation and gauze packing, were resorted
to in 6 per cent, of the cases. Irrigations were carried
out through a rubber tube sewed into the fistula in
4 per cent. In general, most forms of treatment were
instituted through the fistulas, and in themselves stimu¬
lated the formation of an epithelial lining in the tract,
thus making it a permanent opening. For the most
part an occasional irrigation by the intranasal route
Avas all that was attempted, and in only one case had
even a modified Krause window resection been per¬
formed. In other words, all the treatment instituted
to cure the empyema and close the fistula was wrong in
principle.

TREATMENT AND RESULTS

Two general principles of empyema of the antrum
have been mentioned, namely, drainage of the cavity
at its most dependent part by the fistula, and the active
motion of the cilia lining the antrum toward the median
line. With these as basic principles, the exact treatment
depends on the duration of the infection, its previous
treatment, and the amount of alveolar necrosis.

In acute cases, the majority of antrum infections
secondary to a dental root extraction will clear up with
a modified Krause window resection in the inferior
meatus, and suction and occasional lavage through this
opening. The fistula, if small and slitlike, should be
curetted gently ; if large, it should be curetted gently and
closed by sutures. Too active or too frequent lavage
should be avoided, since suction will remove all fluid
from the antrum. If lavage is used daily it may water¬
log the membrane. The motion of the cilia tends to
produce drainage through the nose. The kind of fluid
used in lavage seems not to be important because its
chief effect is simply the mechanical cleansing of the
cavity and the stimulation of the membrane, which pro¬
duces temporarily a somewhat richer blood supply.

In subacute cases, the same principles of treatment
are carried out. The chief difference between the sub-
acute and the acute cases is that infection of the antrum
is of longer duration; the fistulous tract probably has
become lined with epithelium, and therefore will not
close by simple means. Lavage may be used more
often than in acute cases, and the modified Krause
resection should be made large and as low as possible.
The fistula should be thoroughly curetted in order to
give it an opportunity to close. A surprising number of
subacute cases clear up by these simple measures. If
the fistula does not close, three measures are available :

(1) simple suture of the opening after excising the
lining of the tract; (2) a radical plastic operation, and
(3) the use of a temporary denture, if the tract is
very small.

In the plastic closure, the operation may consist
simply of trimming the edges for a short distance in
all directions, curetting any underlying necrosed bone,
and closing by sutures over soft sterile rubber tubing
to prevent the suture from cutting. If the tract is
large, a more radical plastic operation may be neces¬

sary. Since in such a case the soft tissue over the hard
palate is available, an incision near the middle line of
the hard palate will allow that entire side to be elevated
and brought over the fistulous opening, which has been
excised and curetted. Closure may be made as

described. A denture is made in acute and subacute
cases in an attempt to keep the food particles out of
the fistula. The denture is fitted as perfectly as possi¬
ble, and should be removable so that it may be kept
clean. It is attached to the teeth on each side of the
opening and, of course, is not made with a projection
into the fistula. As a rule, such a denture is difficult
to make because, if food and liquids escape into the
area of the fistula, its purpose is not accomplished.

In chronic cases, the same procedure is carried out.
These uses are characterized by the presence of chronic
infection of the antrum, and the epithelium-lined fis-
•tulous tracf. Here, again, by relatively simple means
the antrum often clears up rapidly and the fistula
closes. It is, therefore, advisable to employ the con¬
servative measures for some time before attempting
the more radical.

In protracted cases in which treatment is resisted, a
radical external operation on the antrum, with excision
of the fistulous tract and radical plastic closure, may
be necessary.

In all of the cases studied, with eight exceptions, the
condition cleared up by simple means. A radical plas¬
tic closure of the fistula was necessary in four cases,
a Denker operation was required in one ; dentures were
used to keep food from the tracf in two, and the condi¬
tion rapidly cleared after an adjacent infected tooth
had been extracted and the alveolar necrosis curetted
in one. The rubber tubes sutured into the antrum
through the fistulas were, of course, removed; in one
case a long strip of gauze was also removed.

The average course of treatment in the clinic was

twenty-six days; the shortest was four days, and the
longest three months and ten days. The ultimate
result, that is, if the antrum remained clear, or if the
fistula remained closed, was judged from the answers
to the questionnaires, which showed that the fistula is
patent in eight of the patients. On first thought this
might appear to be a high percentage of failures ; but,
on the other hand, since only four plastic operations
were performed, it illustrates the fact that even long¬standing chronic cases of empyema of the antrum with
fistula can be cured by relatively simple means.
Undoubtedly, some of these eight patients with failures
might have been cured by simple plastic operations.The results indicate the wisdom of the modified Krause
window operation, followed by simple measures, and
the folly of irrigation and treatment through the fistula.

CONCLUSIONS
1. Treatment of infection of the antrum through

an alveolar fistula does not seem advisable.
2. If the antrum has become infected, adequateintranasal drainage gives infinitely better results.
3. Care should be taken to avoid the formation of

a permanent alveolar fistula.
4. An alveolar fistula may be closed after treatment

has cleared up the empyema of the antrum.
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